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Abstract 
Industrial design, unlike its counterpart fields in the product design process such as engineering and material science, is a recent
player in the field of academic higher education. In many schools of design, industrial design remains a vocational art form rather
than an industry ready research-based field. Collaborative research centers (CRC) in Australia bring different disciplines together
to work on government and industry funded projects and here industrial design has begun to play a role. Such projects are often
tied to PhD programs for individuals lead by more experienced research and industry experts. It is in such a multidisciplinary 
context where industrial design can prove its academic credibility and help further its legitimacy as an industry oriented research
process. Following a review of the disciplinary rise of industrial design and the nature of the CRC environment the second part of 
this paper addresses the experience of a recent industrial design doctoral candidate working simultaneously on design and science
oriented aspects of a timber research project. The successful outcome of the project leads to conclusions about the development
of industrial design as an academic discipline and the capacity of the field to both lead and learn in this environment 
Keywords: Industrial design; research; collaborative research centre. 
1. Introduction 
Globally, the field of industrial design (ID), like its counterparts in other design fields, e.g. graphic design, has 
recently moved from its location in vocational art colleges into the higher education university sector.  As Tovey 
(1997) notes industrial design as a discipline is a recent creation of the 20th century, ‘It has roots in the philosophy 
and practice of the Crafts movement and the Bauhaus in Europe, and in the USA through the invention of styling as 
a way of increasing product sales. It is called 'industrial' because of its concern with products manufactured by 
industrial processes, and has tended to have an emphasis on vocational effectiveness and practice (Tovey 1997, 
p.6)’. While ID continues to be taught in schools of Art & Design as a creative applied art it is also now found in 
schools of engineering and technology often in the new university sector in Australia and the UK, where the artistic 
component has given way to more pragmatic industry-oriented questions.  
Not until its incorporation in the university higher education sector has ID engaged with research in the academic 
sense and this distinguishes industrial design from its common partner in the product design process, engineering. 
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Thus, Walsh (1996) notes that industrial design and engineering design in academia and industry both have input 
into manufacturing and product design processes, although ‘the contribution of engineers and industrial designers 
depends on the relative importance to the purchaser and user of technical, aesthetic and ergonomic factors (p.513).  
The secondary status of industrial design with respect to other professions and disciplines in the industry and 
manufacturing process remains but has been somewhat modified by the development of an academic research 
culture. Both fields enjoy quite different academic and professional status with engineering having an established 
reputation as academic tribe while industrial design is still proving itself (see Becher & Trowler 2001). As Tovey 
(1997) observes, ‘because of both its relative youth and its roots in the art school approach it has lacked any 
tradition of research’ (p.6). Cross (2001) notes that ‘designerly’ thinking in the context of product design can 
conflict with the more sequential engineering approach to product design evident in some texts. These potential 
conflicts are potentially even more evident in multidisciplinary research centres where (industrial) design may have 
a handmaiden status compared to engineering and science; this can be the case in interdisciplinary and 
multidisciplinary contexts such as described below.  
The increasing integration of industrial design into the higher education sector in Australia and elsewhere has 
also lead to the development of research degrees at the postgraduate level requiring industrial design to revisit its 
hitherto vocational and artistic beginnings. This is particular true where industrial design research projects have 
contributed to broader multidisciplinary projects. Such projects can help identify some of the limits of competency 
of different groups and also promote further reflection and learning on real world team work (e.g. see Marchman 
1998). An increasing body of doctoral projects has begun to emerge centering on industrial design and these projects 
point to the increasing academic credibility of the field. Such a project in the context of an Australian Collaborative 
Research centre (CRC) is the focus of analysis below. 
2. Interdisciplinary context for legitimating industrial design 
The current climate of mode 2 knowledge production in higher education brings industry, government and 
academia together, particularly in so-called collaborative research centres (see figure 1 below from Douglas & Kirk, 
2007). Depending on the nature of the project in the CRC, the knowledge and relevant practices developed may 
have more or less industry than academia relevance (Senker, Faulkner & Velho, 1998). Collaborative Research 
Centres (CRC) in Australia encourages industry-academic links and aim to develop industry relevant outputs 
(Harman, 2004). Fields from the university sector – as in the case analyzed in this paper – may be brought together 
and the academic credibility of one or other field plays a role in their success. In the following case by a co-author 
of this paper some of these tensions and resolutions of these differences in approaches to research through design as 
fundamentally guided by making are discussed. 
Figure 1. Mode 2 Knowledge in Higher Education (Dooley & Kirk 2007) 
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3. Case Study of Industrial Design Doctoral work: Blair Kuys 
Working within the framework of the CRC Wood Innovations, this doctoral research project promotes timber as 
a sustainable material for outdoor use with a focus on window frames. The project aimed to strengthen surface 
properties of timber. Material scientists at the CSIRO led the project and the aim for the industrial design author was 
to test the chemically treated timber for its applications and advantages compared to other approaches. The 
comparison involved experimental testing of the modified and non-modified specimens. 
Research through the act of designing in this project involves developing new knowledge through the actual 
process of designing but based on existing findings from the material science studies. The stages of the design and 
testing process and refinement of products and outcomes was not strictly linear, but followed several loops (see 
figure two below). One of the main aims was the construction of an ideal timber frame window embodying the best 
properties possible – thermal conductance, water repellence, and weathering characteristics of the timber. These 
characteristics were discovered principally through site visits to manufacturers, conversations with industry experts 
and reverse engineering as a final stage in this process. Part of this reverse engineering process was analyzing the 
weaknesses in rotted timber frames, collected from a range of sites and sources. 
At the same time as this product design process for the window frame was proceeding two scientific experiments 
on glue bonding and paint adhesion were also being conducted. Through a range of testing conditions, this lead to 
identifying the best surface preparation (sawn or sanded), best chemical preparation (three types), and best timber 
species (twenty seven species). The second stage of the material science process was the paint adhesion testing , 
which built on the previous results.  This lead to identifying how a modified timber surface significantly increased 
the bond between the paint surface and the timber.  
The contribution science makes for this research shows that with sanding and surface modification of Scots Pine 
(European Redwood), a higher tensile strength of bonded joints are achieved compared with an un-modified 
Meranti. This is a significant practical outcome because Meranti is currently one of the most popular timbers used in 
the construction of timber window frames in Australia, but is unsustainable as it is not covered by the Forest 
Stewardship Council (FSC). The FSC is a governing body that controls the correct management of world forests and 
only accredits timber species that are managed as a sustainable resource. Therefore, by engineering surface 
properties of Scots Pine, which is covered by the FSC, to achieve the same tensile strength levels of adhesively 
bonded joints as with Meranti, a sustainable material can replace the need for an unsustainable material for the 
manufacture of timber window frames. 
4. Reflecting on a parallel design and science doctoral project 
Within the framework of the CRC Wood Innovations, the initial stage of this research provided a broad overview 
of the potential for new product developments within the timber construction industry. From this research, the 
project identified a need for innovative and more effective solutions that focused the research on the investigation of 
surface modified timber with the aim of improving its inferior weathering properties, its potential for outdoor use, 
and its use in new product development.  
The experience as a designer working among scientists was initially quite challenging as the scientists working 
within the CRC had never worked with designers before. Scientists were confused with the creative process of 
design and how this could be interconnected with, or influence their structured working patterns. Designers were 
confused with the scientific applications and how they could benefit a commercially viable designed outcome. The 
design process was initially driven by parameters that were not yet fully identified or quantified. Due to the fact that 
one of the basic parameters in this project was to consider the performance characteristics of surface modified 
timber, the research focused on a new technology development which in turn, has led to a design process that 
centered on innovation within the window frame industry. 
This fact alone is what made this form of research unique. Creativity is of prime importance and was the 
underlying factor that made it desirable for scientist to work alongside a designer. Scientists at are always looking 
for a point of difference to promote their research and design was the answer. For design, the inclusion of scientific 
advancements strengthened the design outcomes and helped distinguish the final design from similar products on the 
market. This is true for the design outcome for this study. A timber window frame was designed to act as an 
exemplar product for timber use in outdoor applications. Design research was performed in many different areas to 
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develop a product that exhibits longevity during its service life while considering appropriate sustainable materials. 
While many design methods were developed for this, it was the scientific advancement in surface modification 
technology that helped engineer sustainable timbers to be as suitable or better than unsustainable timbers when used 
in outdoor applications. 
This new knowledge in material science has been consequently transferred into a practical design outcome that 
demonstrates the fit of this successful science to ensuing commercialization. The design outcome, in this case a 
timber window frame, will lead to the success of this technology in a genuine product application. Knowledge 
gained from this product development, can be transferred to other products of the same nature, such as outdoor 
timber furniture, cladding and doorframes. The importance of the product design cannot be underestimated as a 
poorly designed product would undo the scientific advancements and be an unnecessary burden to the environment. 
Quality design is an essential tool that must be fully understood to ensure a positive sustainable outcome in any 
product development and commercialization. While utilizing the positive outcomes of scientific research that has 
improved the characteristics of timber for outdoor use, it is important to maximize the effect of these outcomes in a 
positive design application. Window frames are fully exposed to all weather conditions and timber window frames 
especially must be effectively designed to repel water and allow air circulation within the frame to reduce moisture 
buildup.  
The chemical modification process increases the bond strength of adhesive glues and paints which dramatically 
increase the tensile strength of adhesively bonded window frame joints and that of decorative or protective surface 
finishes. However, a detailed design protocol is required to maximize the quality of this engineered timber to ensure 
that water is directed away from internal components within the frame. A well resolved and thorough understanding 
of the design requirements to ascertain elucidation of these problems is vital to enable the window frame to function 
at its highest potential and to guarantee a longer life span. By creating better quality product and extending its life, 
this will create less of a burden on our environment through significant extension of the lifetime of such effectively 
designed product. Successes with the science are incorporated into the design which has been tested to improve the 
material characteristics and enables materials that once have been perceived as unsuitable, whilst now, when 
suitably engineered can be seen as suitable. This not only is a benefit from an environmental point of view, being 
able to use sustainable timber instead of old-growth hardwoods, but also from a point of view of costs, as 
sustainable more abundant plantation timbers are cheaper than old-growth hardwoods.  
In this research we believe it is important for design to lead or direct scientific developments firstly to identify 
specific performance targets for the science, and secondly to apply this newly developed science to design 
applications that were perhaps never considered by a scientist, or perceived impossible. This method can then be 
seen as a logistic circuit between the design and science disciplines through which scientific breakthroughs can also 
influence the design research pursuits. This type of an interdisciplinary study is particularly valuable because it 
provides good collateral and constructive input into both, science and design. Ideas and successful research methods 
diffusing into this process from both disciplines helped with constructing a better path for the research outcomes due 
to the fact that the knowledge has been built and gained from feedback provided by two different, but synchronized 
mind-sets; one technical from the fundamental and applied science platform, and the other from the applied and 
aesthetic design discipline. 
In line with the above concept, design carried out within this research has created a need for new scientific 
concepts targeting improved surface characteristics for timber use in outdoor applications. The success of this 
research has not only improved the characteristics of timber for outdoor applications, but has led to other advantages 
such as sustainable benefits for the construction industry. The outcome of this scientific research has re-established 
timber as a sustainable material of choice for the manufacturing of window frames. The next stage is to push the 
development of science to create better timber characteristics to effectively compete with PVC and aluminium. 
5. Conclusion 
This study concluded with a pragmatic compromise that shows the best of both disciplines: science and design. It 
is a hybrid solution blending together technical and creative expertise to give commercial merit to both disciplines. 
The ‘design process’ between a scientist and a designer shares common ground but has a lot of differences. A 
designer is constantly thinking about the final product outcome throughout the whole process. A scientist is more 
concerned with what is occurring in the short-term with the anticipation of developing concise quantitative data to 
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justify/evaluate the research activity. The legitimacy of industrial design as an academic and research intense field 
cannot be developed alone through theoretical position papers in the literature. Rather, industrial design, like other 
design disciplines with a hitherto vocational focus must prove its value in contexts such as offered by the CRC 
where it must hold its own and learn from more established fields. The evidence from this particular project and 
paper has attempted to show the capacity of industrial design to so respond and augers well for the future of the field 
as an academic tribe in its own right. 
 
 
 
 
 
 
Fig 2: Working method showing the cross-collaboration between science and design 
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